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Favipiravir in the treatment of patients with SARS-CoV-2 RNA recurrent positive
after discharge: a multicenter, open-label, randomized trial

ABSTRACT

Background: The clinical characteristics and treatment of patients who tested positive
for COVID-19 after recovery remained elusive. Effective antiviral therapy is important
for tackling these patients. We assessed the efficacy and safety of favipiravir for treating
these patients.

Methods: This is a multicenter, open-label, randomized controlled trial in SARS-CoV-
2 RNA re-positive patients. Patients were randomly assigned in a 2:1 ratio to receive
either favipiravir, in addition to standard care, or standard care alone. The primary
outcome was time to achieve a consecutive twice (at intervals of more than 24 hours)
negative RT-PCR result for SARS-CoV-2 RNA in nasopharyngeal swab and sputum
sample.

Results: Between March 27 and May 9 2020, 55 patients underwent randomization; 36
were assigned to the favipiravir group and 19 were assigned to the control group.
Favipiravir group had a significantly shorter time from start of study treatment to
negative nasopharyngeal swab and sputum than control group (median 17 vs. 26 days);
hazard ratio 2.1 (95% CI [1.1 - 4.0], p=0.038). The proportion of virus shedding in
favipiravir group was higher than control group (80.6% [29/36] vs. 52.6% [10/19],
p=0.030, respectively). C-reactive protein decreased significantly after treatment in the
favipiravir group (p=0.016). The adverse events were generally mild and self-limiting.
Conclusion: Favipiravir was safe and superior to control in shortening the duration of
viral shedding in SARS-CoV-2 RNA recurrent positive after discharge. However, a
larger scale and randomized, double-blind, placebo-controlled trial is required to
confirm our conclusion.

Key words: Favipiravir; SARS-CoV-2; COVID-19; Recurrent positive

1. Introduction
Atthe end 0f 2019, a new coronavirus named SARS-CoV-2, has caused an international

outbreak of respiratory illness termed COVID-19[1]. By December 24 2020, COVID-



19 had infected more than 70 million people and killed about 1.7 million people
worldwide[2]. According to the discharge criteria in China's COVID-19 prevention and
treatment guidelines[3], more and more COVID-19 patients were discharged from
hospital and received regular follow-up observation. Nevertheless, it has been reported
that SARS-CoV-2 RNA has been re-detected in some recovered patients[4-8].
Unfortunately, the mechanism of recurrent positive of SARS-CoV-2 was not clear at

present.

Favipiravir is a new broad-spectrum antiviral drug, which targets RNA-dependent RNA
polymerase. On February 13, 2020, favipiravir tablets were approved by China FDA
(batch number: 2020L00005) for COVID-19 's clinical trial. Favipiravir has a wide
range of antiviral effects, including influenza A and B, viral haemorrhagic fever etc.[9].
In addition, a retrospective study of Ebola virus disease showed that the overall survival
rate in the favipiravir group was higher than that in the control group (56.4% [22/39]
vs35.3% [30/85], p=0.027)[10]. Experiments on favipiravir showed that it had anti-
SARS-CoV-2 activity in vitro, although higher concentrations were required compared
with chloroquine or remdesivir[11]. An open-label non-randomized clinical trial has
shown that favipiravir can shorten the time of SARS-CoV-2 clearance compared with
lopinavir/ritonavir (median 4 day [IQR 2.5-9] vs. 11 day [8-13] P < 0.001). The
improvement rate of chest imaging in the favipiravir group was significantly better than

that of control group (91.43% vs. 62.22%, P =0.004)[12].

We designed this clinical trial to verify the efficacy and safety of favipiravir in SARS-

CoV-2 RNA recurrent positive after discharge.

2. Methods
2.1 Study design and patients
In this multicenter, randomized controlled trial, we screened patients who tested re-

positive for SARS-CoV-2 RNA after discharge from 5 hospitals in mainland China.



The discharge of COVID-19 patients should meet the following criteria[3]: ) Body
temperature returned to normal for at least 3 days. (@ Respiratory symptoms
significantly improved. (3 Pulmonary imaging showed that acute exudative lesions
were significantly absorbed and improved. @ The SARS-CoV-2 RNA test of
respiratory tract samples was negative for two consecutive times (the sampling time
was at least 1 day). The trial was done in accordance with the principles of the
Declaration of Helsinki and the International Conference on Harmonization—Good
Clinical Practice guidelines. This study has been approved by the Ethics Committee of
Peking University First Hospital and all other participating hospital (Wuhan Pulmonary
Hospital, Ezhou Central Hospital, The Third People’s Hospital of Shenzhen, The First
Affiliated Hospital of Bengbu Medical College and Wuxi Fifth People's Hospital). All
patients signed the informed consent form. The complete protocol for the clinical trial
has been registered at clinicaltrials.gov (NCT04333589) and also available on
Trials[13].

From March 27 to May 9, 2020, we screened a total of 67 SARS-CoV-2 RNA recurrent
positive after discharge. All patients enrolled in the favipiravir group and the control
group should meet the following inclusion and exclusion criteria. The inclusion criteria
include: @ Over 18 years of age, both male and female; @ After the first diagnosis
and treatment of COVID-19, the SARS-CoV-2 RNA test of respiratory specimens such
as sputum or nasopharyngeal swabs, has been negative for two consecutive times
(sampling time interval of at least 24 hours), in accordance with China COVID-19
guidelines (7th Edition), discharged; (3 During screening visit (follow-up after
discharge), the SARS-CoV-2 RNA test of COVID-19 is positive in any one of the
following samples: sputum, nasopharyngeal swabs, blood, feces or other specimens.
Regardless of whether or not they had symptoms and the severity of symptoms; @
Volunteer to participate in the research and sign the Informed Consent Form. Key
exclusion criteria included: O Allergic to favipiravir; @ Pregnant or lactating
women; (3)The researchers considered the patient was not suitable to participate in this

clinical trial.



2.2 Randomization and masking

Patients were randomly assigned to either the favipiravir group or the control group, in
the ratio of 2:1, by simple randomization with no stratification. Randomized treatment
was open-label. Patients were assigned to a serial number by the study coordinator.
Each serial number was linked to a computer-generated randomization list assigning
the antiviral treatment regimens. The study medications were dispensed by the hospital

pharmacy and then to the patients by the medical ward nurses.

2.3 Procedures

The use of favipiravir was 1600 mg (bid) on the first day, and 600 mg (bid) from the
2nd day to the 7th day, orally. After that, the researchers decided whether to continue
favipiravir according to the patient's condition, but no more than 14 days of treatment.
Patients assigned to the control group received drugs other than favipiravir and

treatment according to the needs of the disease.

All enrolled patients had to have laboratory confirmed SARS-CoV-2 infection by RT-
PCR in the nasopharyngeal swab. In order to avoid being mistakenly taken as saliva
when taking sputum samples, sputum samples were taken from the respiratory tract

samples after deep cough.

2.4 Outcomes

The primary outcome was time to achieve a consecutive twice (at intervals of more than
24 hours) negative RT-PCR result for SARS-CoV-2 RNA in nasopharyngeal swab and
sputum sample. The secondary outcomes were the changes of blood routine and CRP
(C-reactive protein); the count and proportion of T lymphocyte subsets in peripheral
blood and the changes of cytokines. In addition, we also analyzed the relationship
between the antibody titer and the SARS-CoV-2 RNA re-negative time. The safety end

point is the frequency of adverse events in each group.



2.5 Statistical analysis

Quantitative variables were expressed as the median and range (or mean with standard
deviation). Categorical variables were demonstrated with number and percentage. The
t test (paired and non-paired) or Kruskal-Wallis analysis were used to compare
continuous variables, and Chi-square or Fisher’s exact tests were used to categorical
variables. SARS-CoV-2 positive rate between favipiravir group and control group
curves were analyzed by log-rank (Mantel-Cox) test. The patient's sample size was
calculated based on previous studies by Hung and colleagues[14]. Our hypothesis was
that there may be a 5-day difference in the duration of SARS-CoV-2 between the
favipiravir group and the control group, which meant that the sample size of a total of
48 patients (32 in favipiravir group and 16 in control group) was needed (with a power
of'90% for a significance level of 5% with a two-tailed test). The p<0.05 was considered

to be statistically significant. Statistical analysis was conducted with R (version 3.6.2).

3. Result

3.1 Patients and baseline analysis

From March 27 to May 9, 2020, 67 patients were screened, of whom 55 (36 in
favipiravir group and 19 in control group) were eligible (Figure 1). The median age of
study patients was 60 years (ranging from 28 to 79); sex distribution was 16 (44.4%)
men versus 20 (55.6%) women in the favipiravir group and 10 (52.6%) versus 9 (47.4%)

in the control group.

There was no significant difference in patients’ demographic and clinical characteristics
before treatment between two groups (Table 1). The moderate type was dominant in
both the favipiravir group and the control group (94.4% [34/36] vs. 89.5% [17/19])
according to the clinical classification criteria (Table S1). Most patients were found to
be SARS-CoV-2 RNA re-positive during centralized isolation (65.5% [36/55]). The
“centralized isolation” shelter was the “Fangcang shelter hospitals” which were
temporarily built in China during COVID-19[15]. More than half of the patients (56.4%

[31/55]) have at least one chronic disease or malignant tumor, and the most common of



which is hypertension (30.9% [17/55]). The vast majority of patients (74.5% [41/55])
had used at least one antiviral drug during last hospitalization, the most common of
which was Umifenovir (61.8% [34/55]). Only two patients (one patient in each group)
have ever used glucocorticoid. The duration of the first SARS-CoV-2 RNA positive
was 28.2 + 14.8 days (favipiravir group and control group were 28.3 + 16.6 and 27.8 +
11.3 days, respectively), of which the shortest was 5 days and the longest was 86 days.
The time from the first SARS-CoV-2 RNA negative (two consecutive times) to this re-
positive was 20.6 = 17.4 days (favipiravir group and control group were 22.2 + 19.3

and 17.9 £+ 13.9 days, respectively).

All the patients’ vital signs were stable (not shown). Most of the patients (69.1% [38/55])
were without clinical symptoms. Cough was the most common among these
symptomatic patients, accounting for only 16.4% (9/55). Other clinical symptoms such
as fever, diarrhea and chest tightness were shown in Table 2. As with the first COVID-
19 onset, the clinical classification was mainly the moderate type, regardless of the
favipiravir group or the control group. The white blood cell count in these re-positive
patients were in the normal range (reference values were shown in Table S2). One
patient in the favipiravir group had chronic lymphoblastic leukemia, so his blood
routine was quite different from the other patients. The median lymphocyte count (1.74
vs. 1.88x10%/L) and percentage (28.6% vs. 31.8%) were at the lower limit of the normal

value in both the favipiravir group and the control group (Table 2).

3.2 Primary outcome

For the primary endpoint of time from start of study treatment to negative
nasopharyngeal swab and sputum, the favipiravir group had a significantly shorter
median time (17 days) than the control group (26 days; hazard ratio 2.1 [95% CI 1.1 -
4.0], p=0.038; Figure 2). At the end of this clinical trial (30 days), the proportion of
SARS-CoV-2 RNA PCR turning negative in the favipiravir group was much higher
than control group (80.6% [29/36] vs. 52.6% [10/19], p=0.030, respectively).



3.3 Secondary outcomes

No death was reported in both groups. After treatment, CRP decreased significantly
from baseline in favipiravir group (4.0£9.1 to 1.5+2.1 mg/L, p=0.016, Figure 3B), while
the control group did not change significantly (2.0+£2.8 to 1.8+2.7 mg/L, p=0.710). In
favipiravir group, CRP decreased significantly from baseline in patients with negative
RNA after therapy (2.9+4.7 to 1.5+2.3 mg/L, p=0.005). Monocyte count also showed a
significant decrease after therapy in the favipiravir group (0.45+£0.17 to

0.380.12x10%9/L, p = 0.020, Figure 3G).

Figure 4 shows the improvement of clinical symptoms in the favipiravir group and the
control group before and after treatment. Before treatment, there seemed to be more
clinical symptoms in the control group, but there was no statistical difference between
them (Table 1). Figure 4A shows the clinical symptoms of the favipiravir group. After
treatment, almost all the clinical symptoms, including fever, disappeared, and only one
patient with cough. In the control group, cough was relieved in only half of the
patients(3/6), and other clinical symptoms are shown in Figure 4B. Because there are

few people with clinical symptoms, we only give a simple description.

The CD3+ T cell and CD8 + T cell counts decreased within the first 7 days and then
increased in the favipiravir group, in contrast a continuous decrease trend in the control
group (Figure 5B and Figure 5F). The CD4+ T cell count did not show an upward trend
in both the control group and the favipiravir group (Figure 5D, Table S4). In the
favipiravir group, the CD4+ cell count decreased significantly after 15 days of treatment
(719.1£226.6 vs. 484.1£177.4 count/uL, p=0.001), but then gradually increased. In the
control group, CD3+ and CD4+ cell counts decreased significantly after 30 days of
treatment ([CD3+ T cell: 1159.2+280.7 vs. 778+173.5 count/uL, p=0.026]; [CD4+ T
cell: 672.5£120.2 vs. 505.8+151.4 count/uL, p=0.047]).

In favipiravir group, IL-8 (mean value 653.7 to 95.3U/L, p=0.007, Figure S1F) and
TNF-p (mean value 2.8 to 2.2 U/L, p=0.013, Figure S1M) had a significant decline after



treatment. IL-1p (mean value 2.6 to 1.3 U/L, p=0.095, Figure S1A) and IL-5 (mean
value 3.3 to 2.2 U/L, p=0.056, Figure S1D) also decreased in values although had no
statistical difference. In control group, only IL-1f had an obvious reducing compared

with its baseline level (mean value 1.9 to 0.9 U/L, p=0.018, Figure S1A).

We detected anti-SARS-CoV-2 antibodies in 32 patients (the rest 23 patients refuse to
be tested). During the entire study, the IgG antibodies of all tested patients were positive,
regardless of whether the SARS-CoV-2 RNA was positive. Meanwhile, only 37.5%
(12/32) patients had IgM antibodies positive (reference value was <10 AU/ml). The
median titer of IgM in patients with SARS-CoV-2 RNA negative was slightly higher
than those with positive results ([favipiravir group 9.8 vs. 6.4 AU/ml, p=0.37]; [control
group 33.8 vs. 5.6 AU/ml, p = 0.13] Figure S2A). The titer of IgG showed an opposite
trend in both group ([favipiravir group 93.3 vs. 128.7 AU/ml, p=0.64]; [control group
96.1 vs. 110.2 AU/ml, p=0.72], Figure S2B).

3.4 Safety

A total of 19 adverse events occurred in this clinical trial. There were 12 in favipiravir
group and 7 in control group. Elevated transaminase (ALT and AST) was the most
common in both the favipiravir group and the control group. Hyperuricemia, diarrhea,
nausea and other adverse reactions were also reported, as detailed in Table S3. No
serious adverse effects occurred in this clinical trial, and the aforementioned adverse

reactions were alleviated during subsequent follow-up.

4 Discussion

In this multicenter, randomized clinical trial of patients with SARS-CoV-2 RNA re-
positive after discharged, patients who received favipiravir had faster virus clearance
than control group. CRP decreased more significantly in favipiravir group. The adverse

events were generally mild and self-limiting in favipiravir group.

So far, there have been no randomized controlled trials for recurrent positive after



discharged. Our clinical trial shows that favipiravir is effective in patients with SARS-
CoV-2 RNA re-positive. An open-label clinical trial showed that favipiravir could
shorten the positive duration of the virus compared with lopinavir/ritonavir (median
time 4 vs. 1lday, P<0.001)[12]. The favipiravir arm also showed significant
improvement in chest imaging compared with control arm (91.43% versus 62.22%, P
=0.004). However, our median time for RNA negative was 17 days in favipiravir group,
which is significantly longer than Cai et al. study. We note that Cai et al.[12], defined
RNA negative criteria as the presence of two consecutive negative results with qgPCR
detection over an interval of 24 h, while we defined as two consecutive respiratory (both
nasopharyngeal swab and sputum) virus test negative results. What’s more, our patients
are re-positive patients, more than half of the patients are complicated with underlying

diseases; this may also be one of the other reasons.

There were many drugs that may be effective against SARS-COV-2, such as remdesivir,
lopinavir-ritonavir, Umifenovir, chloroquine, hydroxychloroquine, ribavirin,
interferon-o/y[ 16]. Clinical trials failed to show benefits of treatment with chloroquine
or hydroxychloroquine[17, 18]. The effect of remdesivir was controversial. Wang et al.
study (237 patients)[19] showed remdesivir was not associated with statistical clinical
benefits (HR 1.23 [95% CI 0.87-1.75]). However, Beigel et al. (1063 patients)[20]
demonstrated that remdesivir had a shorter median recovery time (11day [95%CI 9-
12]), as compared with placebo (15 days [95% CI, 13 to 19)]; RR 1.3 [95% CI, 1.1-1.6]
P<0.001). A triple combination drug study (127 patients)[14] indicated that
combination group (interferon B-1b, lopinavir-ritonavir, and ribavirin) had a
significantly shorter median time of negative nasopharyngeal swab (7 days [IQR 5—
11]) than control group (lopinavir-ritonavir) (12 days [8—15]; HR 4.37 [95% CI 1.86—
10.24], p=0.001). A trial of Lopinavir—Ritonavir in adults hospitalized with severe
COVID-19 showed that there was no significant difference in clinical symptoms (HR
1.31, [95%CI 0.95-1.80]), 28-day mortality (19.2% vs. 25.0%; difference, —5.8
percentage points; 95% CI, —17.3 to 5.7) and 28-day virus clearance (59.3% vs. 57.7%;

difference 1.6 [-15.4, 18.6]) between lopinavir—ritonavir groups and control group[21].



The management of discharge COVID-19 patients with recurrent positive SARS-CoV-
RNA is challenging[22, 23]. So, we conducted a PubMed search using the following
search strategy: ("recurrent positive"[Title/Abstract] OR "re-positive"[Title/Abstract])
AND ("COVID-19"[Title/Abstract] OR "SARS-CoV-2"[Title/Abstract]). Although
there is no direct study about the mechanism of recurrent positive, several related
studies have been found. Firstly, there is still live virus in patient. Yao et al.[24] reported
an elderly female patient whose nasopharyngeal swab test was negative for three
consecutive days, and the clinical symptoms and lung imaging were significantly
improved. Just as she was about to be discharged from the hospital, unfortunately, the
patient died of cardiac arrest suddenly. After autopsy, SARS-CoV-2 particles was
found in the patient's lungs (confirmed by electron microscope and
immunohistochemical staining). Secondly, the immune status of the patient. Diao et al.
study[25] (including 522 COVID-19 patients and 40 healthy controls) declared that not
only the number of T cells in COVID-19 patients decreased, but also the function of T
cells was significantly suppressed (increasing PD-1 and Tim-3 expression). At the same
time, our clinical data also showed that the specific immune function of recurrent
positive patients were decreased. Another possibility is that COVID-19 did recover for
the first time, but there was another new infection. Although it is currently believed that
neutralizing antibodies in patients have some resistance to COVID-19, which can
greatly reduce the risk of secondary infection. But because COVID-19 is a brand-new
disease, we know little about it. How much protective effect does the antibody produced
by the body have? How long does it last? It is still unknown. Therefore, the possibility
of reinfection cannot be ruled out. In addition, there are also several reports that SARS-
CoV-2 is mutating[26-28], and the ability of antibodies produced by previous infection
to protect the mutated virus is also unknown. Besides, the biological characteristics of
the virus itself, the use of glucocorticoids in the treatment process, sample collection

and detection may also be the reasons for the re-positive of SARS-CoV-2[29].

The majority of patients enrolled in this study without obvious clinical symptoms, while



favipiravir only shortened the duration of SARS-CoV-2positive, which seemed to have
little clinical significance. However, we did not think so. First, for patients with clinical
symptoms, favipiravir did significantly relieve clinical symptoms, and only one patient
had a cough at the end of treatment. Second, for non-severe patients, reducing the
duration of the SARS-CoV-2 meant shortening the length of stay. Because according
to China's COVID-19 discharge criteria[3], SARS-CoV-2 RNA test positive cannot
discharge. We know that long-term hospitalization may cause psychological burdens to
both patients, their families and medical staff[30]. For patients and their families, the
psychological problems caused by long-term hospitalization or persistent SARS-CoV-
2 RNA positive are momentous. Pan et al.[31] research (including 1517 participants)
showed that COVID-19 patients required close monitoring in clinical practice. In
addition, a survey of 14825 health-care workers by Song et al[32] showed that during
the epidemic of COVID-19, the prevalence rates of depressive symptoms and post-
traumatic stress disorder were 25.2% and 9.1%, respectively. Third, from the
perspective of health economics, it is also meaningful to reduce the SARS-CoV-2 RNA
positive. It was reported that the average cost of COVID-19 patients in China is ¥17000
(about $2600)[33]. If the duration of the SARS-CoV-2 RNA can be reduced, thus
reducing the length of hospitalization of inpatients; this is bound to help reduce the
health economic burden. In short, it is of great significance for patients without clinical

symptoms to use favipiravir to reduce the duration of the virus.

We also have several unavoidable limitations in this clinical trial. First of all, due to the
limited number of recurrent positive patients, the sample size of this study needs to be
expanded. Secondly, the trial was not blinded, so it is possible that knowledge of the
treatment assignment might have influenced clinical decision-making. Thirdly, we
followed up all the patients for only 30 days, and it is not clear whether these patients
will return to positive again. Fourth, because the EDC system records only the
qualitative data of PCR results, we have not been able to obtain the Ct value of the

dynamic changes of SARS-CoV-2 RNA in patients. Fifth, the presence of few



symptomatic patients in this study, and only mild symptoms, prevents us from
demonstrating a clear clinical benefit of favipiravir. Sixth, hospital admission is
mandatory in PCR positive patients in China, and discharge is not allowed meanwhile
PCR is still positive, but these measures are not followed worldwide, so the benefits of

treatment may not be widespread in other settings.

5 Conclusion

Favipiravir can significantly short SARS-CoV-2 positive time of patients whose RNA
re-positive after discharge; increase the chance of virus negative conversion and have
better safety. However, a larger scale and randomized, double-blind, placebo-controlled
trial is required to fully assess the efficacy and safety of favipiravir in patients with

SARS-CoV-2 recurrent positive after discharge.
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Figure legend

Figure 1 Flow chart of study design

Figure 2 Time to SARS-CoV-2 RNA negative in the Control-to-Favipiravir Population.

The shaded areas represent pointwise 95% confidence intervals.

Figure 3 Changes of blood routine test and C-reactive protein in peripheral blood

before and after treatment. (A) White blood cell count (B) C-reactive protein (C)


https://news.sina.com.cn/c/2020-03-30/doc-iimxyqwa4112916.shtml

Neutrophil count (D) Neutrophil percentage (E) Lymphocyte count (F) Lymphocyte
percentage (G) Monocyte count (H) Monocyte percentage. The horizontal line
represents the median value. The difference between before and after treatment were

calculated by t-test or Wilcoxon-test.

Figure 4 Clinical symptom in favipiravir group and control group. (A) favipiravir group
(B) control group

Figure 5 Changes of peripheral blood lymphocyte subsets (median value) in
Favipiravir group and Control group. (A) CD3+ Lymphocyte percentage (B) CD3+
Lymphocyte count (C) CD4+ Lymphocyte percentage (D) CD4+ Lymphocyte count (E)

CD8+ Lymphocyte percentage (F) CD8+ Lymphocyte count.

Figure S1 Changes of cytokines after 14 days of treatment. (A) IL-1 (B) IL-2 (C) IL-4
(D) IL-5 (E) IL-6 (F) IL-8 (G) IL-10 (H) IL-12 (I) IL-17A (J) IL-17F (K) IL-22 (L)
TNF-a (M) TNF-B (N) IFN-y

Figure S2 Changes of antibody titer before and after treatment. (A) SARS-CoV-2 IgM
titer (B) SARS-CoV-2 IgG titer



Table 1 Demographic and clinical characteristics of the first SARS-CoV-2 RNA

positive*
Overall Favipiravir Control P
(n=55) (n=36) (n=19)
Sex 0.836
Female 30 (54.5%) 20 (55.6%) 10 (52.6%)
Male 25 (45.5%) 16 (44.4%) 9 (47.4%)
Age (year) 55.7 (13.6) 55.8 (14.2) 55.5(12.6) 0.949
BMI (kg/m?) 23.3(2.61) 22.8(2.44) 24.2 (2.74) 0.067
Clinical type! 0.169
Mild 1 (1.8%) 1(2.8%) 0 (0%)
Moderate 51(92.7%) 34 (94.4%) 17 (89.5%)
Severe 3 (5.5%) 1(2.8%) 2 (10.5%)
Positive Spot 0.866
Home Isolation 9 (16.4%) 6 (16.7%) 3 (15.8%)
Centralized Isolation 36 (65.5%) 23 (63.9%) 13 (68.4%)
Hospital 10 (18.2%) 7 (19.4%) 3 (15.8%)
Comorbidities
Hypertension 17 (30.9%) 8 (22.2%) 9 (47.4%) 0.055
Diabetes 8 (14.5%) 4 (11.1%) 4 (21.1%) 0.426
CHD 4 (7.3%) 2 (5.6%) 2 (10.5%) 0.602
Malignant tumor 4 (7.3%) 3 (8.3%) 1 (5.3%) >0.99
9
CLD? 7 (12.7%) 4 (11.1%) 3 (15.8%) 0.682
Chronic Disease 31 (56.4%) 18 (50.0%) 13 (68.4%) 0.190
or Tumor?
Treatment history
9 (16.4%) 7 (19.4%) 2 (10.5%) 0.163
Lopinavir/Ritonavir
3 (5.5%) 2 (5.6%) 1(5.3%) 0.714
Hydroxychloroquine
Remdesivir 0 (0.0%) 0 (0.0%) 0 (0.0%) -
Oseltamivir 7 (12.7%) 4 (11.1%) 3 (15.8%) 0.939
Umifenovir 34 (61.8%) 20 (55.6%) 14 (73.7%) 0.403
Favipiravir 6 (10.9%) 5(13.9%) 1(5.3%) 0.304
Antibiotic 21 (38.2%) 13 (36.1%) 8 (42.1%) 0.928
Glucocorticoid 2 (3.6%) 1(2.8%) 1(5.3%) 0.922
SPD*
Mean (Sd) day 28.2 (14.8) 28.3(16.6) 27.8 (11.3) 0.911
Median [Min, Max] 27.0 [5.00, 27.5 [5.00, 26.0[10.0, 0.745
day 86.0] 86.0] 49.0]
Re-Positive Interval®
Mean (Sd) day 20.6 (17.4) 22.2(19.3) 17.9 (13.9) 0.405
Median [Min, Max] 15.0 [1.00, 17.0 [1.00, 12.0 [3.00, 0.531




day 71.0] 71.0] 59.0]
NOTE: *The values shown are based on available data
1 Clinical classification was based on China COVID-19 guidelines (7th Edition).
2 CLD means chronic liver disease. It's defined as liver necrosis and inflammation
caused by different causes and lasting at least 6 months, including hepatitis B, hepatitis
C, steatohepatitis, autoimmune hepatitis, cirrhosis, etc.

3 With a history of at least one chronic disease or malignant tumor.

4 The “SARS-CoV-2 RNA positive duration” refers to the time from the first positive
detection of SARS-CoV-2 RNA to two consecutive nasopharyngeal swabs negative.
Two patients were unable to get “SARS-CoV-2 RNA positive duration” data.

5 The “Re-Positive Interval” refers to the time from two consecutive nasopharyngeal
swabs negative to this recurrent positive interval. Six patients were unable to get “Re-
Positive Interval” data.

SPD, SARS-CoV-2 RNA Positive Duration; CHD, Coronary heart disease; CLD,
Chronic Liver Disease

Table 2 Clinical characteristics and laboratory examination of this SARS-CoV-2
RNA recurrent positive*

Overall Favipiravir Control P
(n=55) (n=36) (n=19)
Clinical symptom
Asymptom 38 (69.1%) 27 (75.0%) 11 (57.9%) 0.192
Cough 9 (16.4%) 3 (8.3%) 6 (31.6%) 0.051
Palpitation 3 (5.5%) 1(2.8%) 2 (10.5%) 0.272
Chest tightness 3 (5.5%) 1(2.8%) 2 (10.5%) 0.272
Diarrhea 3 (5.5%) 1(2.8%) 2 (10.5%) 0.272
Fever 3 (5.5%) 3 (8.3%) 0 (0%) 0.544
Clinical type >0.999
Mild 1 (1.8%) 1(2.8%) 0 (0%)
Moderate 53 (96.4%) 34 (94.4%) 19 (100%)
Severe 1 (1.8%) 1(2.8%) 0 (0%)
Routine blood test
WBC (10"9/L) Mean 5.9 (1.6) 5.9 (1.8) 5.7(1.4) 0.648
(SD)
Neutrophil count 3.5(1.2) 3.6 (1.3) 34(1.1) 0.621
(10"9/L) Mean (SD)
Neutrophil 58.6 (7.3) 58.8 (7.6) 58.3(6.9) 0.832
percentage (%) Mean
(SD)
Lymphocyte count 1.7 (0.4) 1.7 (0.5) 1.8 (0.4) 0.746
(10"9/L) Mean (SD)
Lymphocyte 30.1(7.2) 29.6 (7.3) 30.9 (7.0) 0.553

percentage (%) Mean
(SD)




Monocyte count 0.4 (0.2) 0.4 (0.2) 0.4 (0.1) 0.226
(10M9/L) Mean (SD)

Monocyte percentage 7.4 (2.7) 7.7 (3.1) 6.9 (1.4) 0.311
(%) Mean (SD)

CRP (mg/L) Mean 3.3(7.6) 4.0 (9.1) 2.0(2.8) 0.350
(SD)

Blood

biochemical test

ALB (g/L) Mean 43 (3.2) 42.6 (3.2) 44 (3.2) 0.148
(SD)

TBIL (umol/L) Mean 11.2(5.1) 11.7 (5.7) 10 (3.2) 0.249
(SD)

ALT (U/L) Mean 28.6 (22.2) 26.3 (21.7) 33.6 (23) 0.265
(SD)

AST (U/L) Mean 21.9 (10.7) 21.6 (11.3) 22.5(9.6) 0.779
(SD)

LDH (U/L) Mean 169.8 (35.7) 166.3 (29.8) 176.8 (45.7) 0.324
(SD)

CK (U/L) Mean (SD) 69.8 (36.1) 71.8 (39.7) 65.7 (28) 0.582
CK-MB (U/L) Mean 11.4 (4.6) 11 (4.2) 12.1 (5.4) 0.423
(SD)

ALP (U/L) Mean 65 (24) 63.9 (26.1) 67.3 (19.2) 0.639
(SD)

GGT (U/L) Mean 36.4 (27.3) 36.9 (28.2) 35.2 (26) 0.827
(SD)

Cr (umol/L) Mean 61.3(19.7) 61.7 (21.7) 60.4 (15.1) 0.824
(SD)

UA (umol/L) Mean 361.1 (130.1) 370.6(132.9) 342.8(126.6) 0.493
(SD)

NOTE: *The values shown are based on available data

WBC white blood cell; SD standard deviation; ALB albumin; TBIL total bilirubin;
ALT alanine aminotransferase; AST aspartate aminotransferase; LDH lactate
dehydrogenase; CK creatine kinase; CK-MB creatine kinase; ALP alkaline phosphatase;
GGT glutamyl transpeptidase; Cr creatinine; UA uric acid. One patient in the favipiravir
group was chronic lymphocytic leukemia, with a lymphocyte percentage as high as
82.8%, so the patient was excluded from the analysis.



HIGHLIGHTS
1. Favipiravir can significantly shorten SARS-CoV-2 RNA positive duration.
2. Favipiravir can increase negative conversion rate of virus in 30 days.

3. Favipiravir can improve the clinical symptoms of SARS-CoV-2 RNA recurrent

positive.
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9 Did not fulfil inclusion criteria
3 Did not consent
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